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Background: The aim of the present study was to longitudinally evaluate the pattern of Health-Related
Quality of Life (HRQoL) alterations, as an indirect convalescence index after appendectomy, to assess
the timing of its restoration to the healthy population levels and to attempt a profound investigation into
factors determining HRQoL outcomes.
Methods: Uncomplicated cases of histologically veriﬁed acute appendicitis (AA) were enrolled in a
prospective cohort study. HRQoL indices were collected at baseline, 15 days, 1 and 3 months using EQ-5D,
SF-36 and, GIQLI questionnaires. Data were processed with non-parametric tests and logistic regression
analysis.
Results: For the 147 patients eventually included, signiﬁcant improvements compared to baseline at
EQ-5D and SF-36 general health and physical function domains were noted at 15 days, while bodily
pain was worse. The majority HRQoL parameters were signiﬁcantly better at the 1st and the 3rd-
month compared to baseline and the 15th-day assessments. General health, physical and emotional
function were restored at the general population levels between 15 days and 1 month, while bodily
pain, social function and EQ-5D indices between the 1st and 3rd month. Logistic regression analysis
indicated that high Alvarado score was the most powerful predictor of HRQoL impairment with older
age coming second.
Conclusions: Post-appendectomy HRQoL disturbances predominate and the burden of AA should not be
underestimated. Convalescence period as translated by HRQoL restoration may be extended beyond the
second week and up to the ﬁrst month. Degree of inﬂammation and patient's age emerged as key me-
diators of HRQoL outcomes.
© 2014 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.28 Athens, Greece.
, georgetheocrs@live.com
eodoropoulos have equally
by Elsevier Ltd. All rights reserved1. Introduction
Acute appendicitis (AA) is the most common cause of an acute
abdomen requiring surgery worldwide [1e5]. Even though the
laparoscopic approach may provide considerable beneﬁts over
open appendectomy, including a shorter length of hospital stay, less
postoperative pain, earlier postoperative recovery and a lower
complication rate, a signiﬁcant number of procedures are.
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comfort level of the surgeon and the availability of resources at the
emergency setting [6,7]. Whichever the procedure, the treatment
of AA represents a major cause of recourse expenditure which may
disproportionately increase with diagnostic errors and complica-
tions [8e10].
Outcome measures and quality of care assessment have become
integral components of surgical practice and research. In this
context, there is increased awareness among many health-care
providers and surgical disciplines about the importance of Health
Related Quality of Life (HRQoL) as an equally important objective
alongside to the traditional epidemiological measures. HRQoL
assessment attempts to measure patients' perspective of well-
being, within the context of several aspects including physical,
social and psychological functioning. Over the last years, several
studies have provided evidence of transient and/or permanent
HRQoL changes after major oncologic surgery [11e14]. However
much less is known about the impact of surgical emergencies on
HRQoL and, several arguments are raised that a more profound
investigation into the AA may be of great value. AA is a benign
disease of inﬂammatory origin with a very good prognosis if
properly managed. However, the high prevalence of the disease
among the young along with the possible complications may
contribute more to the overall prevalence of HRQoL disturbances
(greater number of patients-years at risk) in the population. AA
affects predominantly the workforce of the society, which may
impose a substantial economic burden on the health-insurance
systems (e.g. through reduced productivity, absenteeism,
extended sick leaves). Therefore, standardized and reproducible
HRQoL data, as measured by validated questionnaires, may serve as
useful indicators or surrogates for the estimation of required
convalescence and functional restoration. Moreover, insight into
those factors possibly associated with HRQoL impairment may
prove useful in patients information, risk-adjustment and, indi-
vidualization of medical support. Since nowadays there is a
growing demand from health policy-makers for the use of the
restricted resources with reluctance, conclusive HRQoL data are
needed to provide a basis for further ﬁnancial analyses. Last but not
least, objective and reliable HRQoL assessments have a great po-
tential to improve the quality of health care delivery and to assist
clinical decision making [15].
Until now, the most relevant information arises mainly from
studies having the comparison of HRQoL between open appen-
dectomy and its laparoscopic counterpart as the primary
endpoint [16e18]. While supportive of theory, the extreme het-
erogeneity of the assessed time-points together with the
multiplicity of the methods used renders direct comparisons
difﬁcult. Moreover there is still lack of evidence if, which
and how the clinical variables discriminate the observed HRQoL
changes. Taking into account the above considerations, the aim
of the present study was threefold: ﬁrst, to evaluate longitudi-
nally the pattern of HRQoL ﬂuctuations and the timing of its
restoration to the healthy population levels; second, to compare
HLQoL levels after appendectomy according to patient, disease,
and treatment characteristics; and third, to assess the magnitude
of the association and the predictive power of the above factors
on HRQoL.
2. Patients and methods
2.1. Study design and patient selection
During the period from May 2007 to December 2012, episodes
of AA were included in a prospective longitudinal cohort study
approved by the Hellenic Ministry of Health (General HealthCouncil-KESY, No. 516567), and the Ethics Committee of the two
participating hospitals. Patients were surgically managed at an
academic surgical department of Athens Medical School (First
Department of Propaedeutic Surgery, “Hippokration” Hospital of
Athens) and, at a surgical department of a National Health System
hospital (“Geniko Kratiko” Hospital of Athens). All eligible patients
were asked about their willingness to participate in a ﬁxed regular
follow-up for 3 months and provided written informed consent.
Participation in the study for patients under 18 years old required
written parental/legal guardian consent. The participants were
stratiﬁed into subgroups according to the age and the gender.
When AA was suspected the evaluation of Alvarado score (AS)
served for risk stratiﬁcation and as admission criterion [19], while
the diagnosis was complemented with imaging tests such as ul-
trasound (US) and/or computed tomography (CT) scanning where
appropriate. Only cases of AA surgically treated and histologically-
conﬁrmed were included in the study. Major complications
requiring re-operations, intestinal resections combined with ap-
pendectomy, and conversions from laparoscopic to open appen-
dectomy were excluded from the analyses. Also participants were
withdrawn from the study if any other health issue was reported
during the follow-up. Patients underwent either standard open
appendectomy or three-port laparoscopic approach according to
diseases' status, patients' characteristics, surgeons' discretion and
equipments' availability. The severity index (SI) of AA was assessed
histopathologically into six categories ranging from 1 to 6 as pre-
viously described [20].
2.2. Questionnaires and measures
Generic and condition-speciﬁc HRQoL outcomes were assessed
by surveying patients with 3 standardized questionnaires, the Eu-
ropean Quality of Life-5 Dimensions (EQ-5D), the Short Form-36
Health Survey (SF-36) and the Gastrointestinal Quality of Life In-
dex (GIQLI). The validated scales and domains of EQ-5D and SF-36,
as previously provided for the general Greek population, were used
as reference values at the estimation of post-appendectomy HRQoL
restoration [21e23].
The EQ-5D is a generic instrument providing a preference-based
index score (EQ-5D index) applicable to cost-utility analyses. It
comprises ﬁve items (mobility, self-care, usual activities, pain/
discomfort, and anxiety/depression) and one visual analogue scale
(VAS) [23]. The SF-36 is also a multi-purpose health survey con-
sisting of 36 questions that measures eight health concepts
[physical functioning (PF), role limitation due to physical function
(RLPF), bodily pain (BP), general health (GH), vitality (V), social
functioning (SF), role limitations due to emotional function (RLEF),
and emotional function (EF)] ranging from 0 to 100 [24]. The GIQLI
is a 36-item speciﬁc questionnaire that evaluates the physical and
mental problems associated with gastrointestinal disease on a
Likert scale. It includes 5 domains that cover symptoms (S), physical
(PF), emotional (EF) and social function (SF), and treatment reaction
(TR). There is also an overall score (global score) that can range from
0 to 144 points [25]. In all three questionnaires the scores are
calibrated so that the higher the score, the better the health status
or the level of function. HRQoL assessments were performed at
baseline, and at three ﬁxed assessment time-points: on the 15th
postoperative day (ﬁrst reevaluation often associated with general
clinical assessment, wound check and sutures removal), one
month, and 3 months postoperatively. At baseline HRQoL values
were not stratiﬁed according to operation type, SI and length of
hospital stay (LHS). The data were mainly obtained via written
questionnaires and personal interviews to ensure the responsive-
ness of the patients and the completeness of the questionnaire.
Only on the 3rd month a few surveys were completed by phone
Table 1
Patient sociodemographic, disease and treatment characteristics.
Variable Group Number (N) Frequency (%)
Gender Males 86 58.5
Females 61 41.5
Marital status Singles 94 63.9
Married 53 36.1
Age (years) 14e27 76 51.7
28e75 71 48.3
Alvarado score 4e6 44 29.9
7e8 79 53.7
9e10 24 16.3
Type of appendectomy Open 118 80.3
Lap 29 19.7
Intraoperative/histological
severity index
2e3 42 28.6
4 58 39.4
5e6 47 32
Length of hospital stay (days) 3 125 85
>3 22 15
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compliance with the ﬁrst two scheduled follow-up was deﬁned as
the prerequisite for the ﬁnal analysis.
2.3. Statistical analysis
Prior to the ﬁnal analysis a preliminary pilot analysis was per-
formed in order to test the assumptions which lead to sample size
calculation and validate the feasibility of the study. Taking into
account the number of repeated measures, the size effect, the
correlation coefﬁcient, a possible attrition rate, and the re-
quirements of logistic regression, approximately 140 patients were
needed to be analyzed.
All HRQoL outcomes were distributed non-normally and
analyzed with non-parametric statistical tests. The continuous
variables were categorized into two (age and LHS) or three strata
(AS and SI) according to their frequency and logical relevance.
Differences of the median values between groups of nominal var-
iables were analyzed using the ManneWhitney U test, while the
medians between groups of categorical variables were analyzed
using KruskaleWallis one-way-analysis-of-variance by ranks.
When KruskaleWallis test was signiﬁcant multiple comparisons
were performed using pairwise ManneWhitney U test corrected
with Holm's sequential Bonferroni method. Comparisons of
repeated measures (longitudinal analysis) of the parameters were
performed using Friedman test and when signiﬁcant they were
followed by pairwise Wilcoxon tests corrected with Holm's
sequential Bonferroni method. Analyses were performed with and
without outliers, and because the direction and the magnitude of
the results and the associations varied minimally between analyses
the outliers retained. In order to evaluate the impact of indepen-
dent variables on HRQoL, logistic regression analysis was per-
formed using the stepwise forward (Wald's) algorithm. All of the
HRQoL outcomes were dichotomized by a median split into “high”
and “low” group. The independent variables of were checked for
multicollinearity according to Spearman's rank order and only
variables with no signiﬁcant correlation to each other contributed
to the analysis. All values were presented descriptively with abso-
lute and percent frequency, median and range, and represented
with boxplots. Two-sided tests were used throughout, and p-values
less than 0.05 were considered statistically signiﬁcant, unless
otherwise suggested by Holm's sequential Bonferroni method. All
statistical calculations as well as graphs creation were carried out
with IBM® SPSS® Statistics (Version 20) software.
3. Results
One hundred forty seven (147) patients (median age 27 years;
range 14e75) were eventually included in the study (response rate
92.4%). When admitted to the hospital, patients were presented
with a median AS of 7 (range 4e10) while the median SI was 4
(range 2e6). The majority of the patients were treated with open
appendectomy (80.3%) and themedian LHS was 3 days (range 1e7).
Socio-demographic, disease, and treatment-related characteristics
are summarized in Table 1.
3.1. Longitudinal analysis
There were no missing individual values in the data sets. The
results of the longitudinal analysis of the three questionnaires are
represented in Figs. 1e3 respectively. When the diagnosis was
established (baseline measure) patients demonstrated low generic
and disease-speciﬁc HRQoL aspects in all three questionnaires.
Fifteen days after surgery a signiﬁcant improvement in both EQ-5D
variables (VAS and index) compared to baseline measure wasobserved (Fig. 1). In SF-36, this held true only for the instance of GH
and PF, while SF, the RLPF and EF, and BP were signiﬁcantly dete-
riorated, and EF and V remained unchanged (Figs. 2 and 3). On the
contrary, in GIQLI evaluation SF was signiﬁcantly improved
compared to the baseline, as well as the PF, while the other di-
mensions remained unaffected (Fig. 4). One month after surgery
the most pronounced differences both in absolute values and sig-
niﬁcances compared to the 15-day measure in all the question-
naires were observed. In particular, both VAS and EQ-5D index
were signiﬁcantly higher (Fig. 1). In linewith EQ-5D, all of the SF-36
domains were assessed signiﬁcantly improved, and closer to the
validated for the Greek population levels (Figs. 2 and 3). GIQLI di-
mensions were also signiﬁcantly elevated except for the SF which
seemed signiﬁcantly worsened compared to the previous time-
point (Fig. 4). On the third month after surgery signiﬁcant im-
provements compared to the one-month evaluation in all the sur-
veys were also encountered (Figs. 1e4). An exception was the
estimation of SF in GIQLI questionnaire which was signiﬁcantly
lower and the treatment reaction which did not differ compared to
one-month measure (Fig. 4). In the validated for the Greek popu-
lation questionnaires, diversity in the re-establishment of the
HRQoL parameters to the general population levels was observed.
GH, PF and EF as calculated by SF-36 were below these levels at 15
days but over-passed them at the 1st month evaluation (Figs. 2 and
3). Vitality was measured above the general levels at all assessment
time-points, while RLEP values were conformal to the normal levels
by the 1st month (Figs. 2 and 3). Other SF-36 domains, such as BP
and SF showed a slower restoration to the “healthy” levels beyond
the 1stmonth (Figs. 2 and 3). Similarly, EQ-5D indices both required
more than 1 month to be reverted to the values observed for the
general population (Fig. 1).
3.2. Between subjects analysis
The signiﬁcantly affected HRQoL aspects are aggregately pre-
sented on Table 2. When variables were stratiﬁed according to the
gender, the comparison demonstrated a female preponderance
towards worsened HRQoL in all questionnaires. Most of these
ﬁndings were indicated by GIQLI questionnaire, predominantly one
month after surgery. An exception was SF which was found
signiﬁcantly worsened in males at baseline, 15-days and one-
month after surgery. Unequivocally, adolescents and young
demonstrated signiﬁcantly higher HRQoL compared to the older
patients in all the questionnaires, except for SF on the third month
according to GIQLI. In all the questionnaires patients with very high
AS score demonstrated signiﬁcantly impaired values compared to
Fig. 1. Health-Related Quality of Life (HRQoL) data according to European Quality of Life-5 Dimensions (EQ-5D) at all intervals. Dotted line represents validation values in the Greek
population. 1. Signiﬁcant compared to baseline. 2. Signiﬁcant compared to 15 day measurements. Statistical signiﬁcances are adjusted appropriately by the Holm'seBonferroni
method.
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also signiﬁcantly impaired in patients with high AS compared to
those with low AS. According to the type of the operation signiﬁ-
cantly less bodily pain (SF-36) was observed in the laparoscopic
group compared to conventional appendectomy group ﬁfteen days
after surgery. Stratiﬁcation according to the SI demonstrated a
signiﬁcant impact of perforated appendicitis on HRQoL values,
predominantly those of SF-36 and GIQLI tool, compared to the less
intense cases of appendicitis. Finally, prolonged hospitalization
(LHS) had a negative impact in almost all HRQoL values compared
to the usual length of stay.3.3. Logistic regression analysis
A powerful positive correlation was observed between AS and
SI, and between AS and LHS. As a result in the logistic regression
analysis only age, gender, Alvarado Score, and operation type were
included as explanatory variables. Among the above parameters AS
and age proved to be the most powerfully associated with HRQoL
indices, while gender and operation type came second in signiﬁ-
cances. With regard to the predictive power of the above variables
on EQ-5D, females exhibit a 68% possibility to report worse VAS at
baseline. Patients with very high AS have 86% possibility to report
lower EQ5-D index ten days after surgery, while older patients and
those with high AS have 16.3% and 16.7% possibility respectively to
express worse EQ5D index 3 months after surgery. With regard to
SF-36 assessment, high AS patients have 30% possibility for wors-
ened PF at baseline, while patients >27 years old have 68% possi-
bility for worsened BP at baseline. Patients with high and very high
AS have 75% and 53% possibility to report worse PF on the 15th day.
Moreover, 15 days after surgery patients with very high AS have
85%, 78%, 88% and 86% possibility to report lower values regarding
RLPF, V, SF, and BP respectively, while older patients have 66%
possibility to have low EF. One month after surgery very high AS
during admission is signiﬁcantly associated with worsened RLPF
and RLEF (96% and 84% possibility). V, SF, and BP at one-month aresigniﬁcantly predicted by age (67%, 72%, and 68% possibility). Three
months after surgery older patients have 71% possibility to report
worsened PF, while the effects of a high AS are also apparent with
95%, 90%, 83%,79%, and 74% possibility for RLPF, RLEF, SF, BP, and GH.
In line with the previous, GIQLI outcomes were mostly deteriorated
in patients presented with “high” and “very high” AS. The results of
the logistic regression analysis indicated that AS was the most
powerful predictor of HRQoL with age coming second in order of
magnitude. The results of the signiﬁcant models of logistic
regression analysis are presented in Tables 3e4, where the higher
the Odds Ratio the greater the association between the risk factor
and the disease outcome.4. Discussion
The results obtained from the present study demonstrate that
diseases' establishment is characterized by a dramatic baseline
drop in most of HRQoL aspects in reference to the healthy popu-
lation. As expected from the benign nature of the disease signiﬁcant
improvements in generic and physical function indices were
encountered 15 days after surgery. However, this observation did
not hold true for the emotional function, pain and social function
indices of SF-36, as well as, for the emotional function and symp-
toms indices of GIQLI whose deterioration was persistent on the
15th day and found to be reverted on the ﬁrst month after surgery.
This discrepancy may be attributed to the existence of a kind of
stress disorder associated with an unplanned emergency operation
and the hospital stay, especially in a group of patients of excellent
previous health, which resolves independently from the physical
health. Most of the EQ-5D and SF-36 parameters were actually
restored to the healthy population levels on the ﬁrst month after
surgery, while minor improvement in absolute values, or even
overestimations, were encountered on the 3rd month. The above
results indicate that AA, despite an initial tailspin, has a temporal
and fully reversible effect on the physical and mental components
of HRQoL.
Fig. 2. Physical and emotional function and role limitations according to the Short Form-36 Health Survey (SF-36) at all intervals. The dotted line represents validated levels in the
Greek population. 1. Signiﬁcant compared to baseline. 2. Signiﬁcant compared to ten day measure. Statistical signiﬁcances are adjusted appropriately by the Holm'seBonferroni
method.
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of appendectomy are well documented, speciﬁc differences in
HRQoL were encountered between individual groups of patients.
For the instance of gender stratiﬁcation, a predisposition towards
impaired emotional dimensions was observed in females in
contrast to males who tended to report signiﬁcantly restricted so-
cial functioning. Among the factors signiﬁcantly affecting HRQoL,
the blatant symptomatology as summarized by the very high AS
was found to be the key determinant. Interestingly, these effects
were not only restricted to the baseline but also negatively inﬂu-
enced HRQoL throughout the study. Concomitantly with the very
high AS, transmural inﬂammation, gangrene or rupture of appendixas assessed by the histopathological index was proved an equally
important mediator of HRQoL. These ﬁndings are in line with
previous evidence correlating the high diagnostic accuracy of the
AS with the histopathology, and further underscore this relation-
ship [26].
Age was proved another major contributor to HRQoL distur-
bances since almost all HRQoL parameters were found to be
affected in the older patients, with the effect lasting until the end of
the study. It has been suggested previously, that AA in the elderly is
associated with higher morbidity and mortality mainly due to an
increased perforation rate [27]. Although the reason for this phe-
nomenon has not yet been fully elucidated it may arise from a
Fig. 3. Vitality, social function, bodily pain, and general health according to the Short Form-36 Health Survey (SF-36) at all intervals. The dotted line represents validated levels in
the Greek population. 1. Signiﬁcant compared to baseline. 2. Signiﬁcant compared to ten day measure. Statistical signiﬁcances are adjusted appropriately by the Holm'seBonferroni
method.
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delayed diagnosis together with a more aggressive pathophysi-
ology [28]. In particular, ﬁbroatrophic changes due to aging may
result in reduced elasticity which together with the impaired blood
supply makes the appendix of the elderly more prone to obstruc-
tion and ischemia [29]. It is noteworthy in the present study that a
signiﬁcantly worse histological index in the senior patients
compared to the young (4.3 vs. 3.8, p ¼ 0.004) occurred in the
absence of any signiﬁcant AS differences.
In our series, the laparoscopic approachwas associated with less
bodily pain at the ﬁrst postoperative appointment but our study's
design was geared towards the evaluation of HRQoL at anunselected group of AA patients and not to compare the operative
techniques. Moreover, due to the great imbalance between the
number of open and laparoscopically appendectomized patients
this ﬁnding does not allow a safe conclusion and should be
considered indicatively. Nevertheless, the reduced pain is in line
with previous and more speciﬁc studies which concluded that
laparoscopic appendectomy provides considerable beneﬁts over
open appendectomy, both in terms of morbidity and HRQoL [6e7].
Even in complicated AA, wheremuch less is known than the typical
cases, there are evidences that the laparoscopic appendectomy is
associated with signiﬁcantly less postoperative pain, shorter oper-
ative time, lower incidence of wound infection, and reduced length
Fig. 4. Health-Related Quality of Life (HRQoL) aspects according to Gastrointestinal Quality of Life Index (GIQLI) at all intervals. 1. Signiﬁcant compared to baseline. 2. Signiﬁcant
compared to 15 day measurements. Statistical signiﬁcances are adjusted appropriately by the Holm'seBonferroni method.
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surprisingly the prolonged hospitalization, which is a direct
consequence of severe AA and delayed postoperative recovery,
negatively inﬂuenced almost all HRQoL parameters.An ultimate challenge of health-care providers and a continuous
ﬁeld of research is the establishment of the association between
patient, disease, and treatment characteristics with a given
outcome. In the current study, AA patients with high AS and “older”
Table 2
Signiﬁcantly impaired HRQoL variables stratiﬁed by samples' characteristics for the three questionnaires.
Grouping factor Questionnaire
EQ-5D SF-36 GIQLI
Males e e Baseline (SF, DR)
15 days (SF)
1 month (SF)
Females Baseline (VAS) 1 month (EF) 1 month (IND, EF, PF)
Single e e Baseline (SF, TR)
1 month (SF)
3 months (SF)
Married 15 days (VAS)
1 month (VAS)
3 months (VAS)
Baseline (BP)
15 days (BP, RLEF, EF)
1 month (BP, RLEF, RLPF, SF)
3 months (BP, EF, V, PF, SF, RLEF, RLPF)
15 days (EF)
3 months (IND, S, EF, PF)
Age  27 years e e 3 month (SF)
Age > 27 years 15 days (VAS)
3 months (IND)
Baseline (BP)
15 days (EF, SF)
1 month (RLPF, V, SF, BP)
3 months (PF, RLPF, EF, RLEF, V, SF, BP)
Baseline (EF)
1 month (EF)
3 months (IND, EF, PF)
AS 4e6 e e e
AS 7e8 e 3 months (RLPF)a Baseline (IND, S, EF, PF, TR)a
AS 9e10 15 days (VAS, IND)a
1 month (VAS)b
15 days (VAS, IND)b
Baseline (GH)a
15 days (RLPF, EF, SF, GH)a
1 month (RLPF, RLEF, SF)a
3 months (RLPF, RLEF, SF, BP, GH)a
Baseline (GH)b
15 days (PF, RLPF, RLEM, EF, SF, BP, GH)b
1 month (RLPF, RLEF, SF)b
Baseline (IND, S, EF, PF, TR)a
15 days (IND, EF, PF)a
1 month (IND, PF, TR)b
3 months (PF)b
Open e 15 days (BP) e
Laparoscopic e e e
SI 2e3 e e e
SI 4 e e 3 months (TR)c
SI 5e6 3 months (VAS)d
15 days (VAS)e
15 days (PF, RLPF, EF, V, GH) 4
1 month (SF)d
3 month (SF, GH, V)d
15 days (PF, RLPF, EF, V, SF, BP, GH)e
1 month (RLPF, RLEF, SF, BP)e
3 months (SF, BP, GH)e
15 days (IND, EF, PF)d
1 month (EF)d
15 days (IND, EF, PF, TR)e
LHS  3 days e e 15 days (SF)
LHS > 3 days 15 days (VAS, IND)
1 month (VAS, IND)
3 month (VAS, IND)
15 days (PF, RLPF, PLEF, EF, SF, BP, GH)
1 month (PF, RLPF, SF, BP)
3 month (RLEF, V, BP, GH)
15 days (IND, S, EF, TR)
Abbreviations: AS: Alvarado score, SI: severity index, LHS: length of hospital stay, EQ-5D: European Quality of Life-5 Dimensions, SF-36: Short Form-36 Health Survey, GIQLI:
Gastrointestinal Quality of Life Index, VAS: visual analogue score, IND: index, PF: physical functioning, RLPF: role limitation due to physical function, BP: bodily pain, GH:
general health, V: vitality, SF: social functioning, RLEF: role limitations due to emotional function, EF: emotional function, S: symptoms, TR: treatment reaction.
a Signiﬁcant compared to AS 4e6.
b Signiﬁcant compared to AS 7e8.
c Signiﬁcant compared to SI 5e6.
d Signiﬁcant compared to SI 4.
e Signiﬁcant compared to SI 2e3.
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postoperative HRQoL impairment, further underlying the signiﬁ-
cance and the predictive power of these factors. More intense
follow-up, need for longer recovery periods, increased awareness
from physicians' or ancillary health personnel's perspective, avail-
ability of supportable outpatient clinic may be all well pertinent in
this “vulnerable” subgroup of patients.
Nowadays, HRQoL assessments progressively lead to a revised
framework of parameterization within which surgical in-
terventions and their consequences are classiﬁed. In contrast to
chronic and malignant diseases where HRQoL assessments are well
recognized and widely accepted, HRQoL after emergency opera-
tions has not drawn investigators' attention as much as that could
be expected [32e34]. The current knowledge on HRQoL after ap-
pendectomy is mainly derived from its postoperative evaluation at
comparative studies between open and laparoscopic approaches
[16e18,35e37].
From another point of view, the treatment of AA represents a
major economic burden on social health insurance systems whichmay disproportionately increase with diagnostic errors and com-
plications [8e10]. Irrespective of the procedure- and hospital-
related costs, the common denominator and a major cause of
recourse expenditure is the loss of productivity period which is
directly associated with the extent of the convalescence period and
patients' functional status. Depending on the public insurance
carriers' tolerability in the Greek or other similar Nationalized
Health Systems, absences of leave may extend up to 1 month after
surgery for acute appendicitis. Based on our results, at least for a
proportion of more rapidly recovering patients, this may go beyond
an expected convalescence period after appendectomy. On the
other hand, rushing back to routine prior to the ﬁrst postoperative
week may rather inappropriate. After an uncomplicated appen-
dectomy, most recommend activity limitations for 1e3 weeks.
Following the introduction of minimally invasive techniques in the
management of AA and modern surgeons' “liberation” from strict
protocols, patients may be instructed to return to work when they
feel “well enough”. The profession type, the domain they work in
(i.e. public or private), the potential ﬁnancial losses derived from an
Table 3
Signiﬁcant results of Logistic regression analysis for European Quality of Life-5 Di-
mensions (EQ-5D) and Short Form-36 Health Survey (SF-36). Medians of the
dependent values are reported in the parentheses.
Dependent variable Explanatory
variables
Coefﬁcient
(std. error)
Odds
ratio
EQ-5D VAS baseline (60) Gender 0.76 (0.35)* 0.47
EQ-5D INDEX 15 days (0.69) “Very high” AS 1.8 (0.59)** 6.04
INDEX 3 months (1) Age 0.98 (0.42)* 2.7
“High” AS 1.03 (0.52)* 2.8
PF baseline (30) “High” AS 0.85 (0.39)* 0.43
BP baseline (65) Age 0.75 (0.34)* 2.11
PF 15 days (70) “High” AS 0.79 (0.39)* 2.2
“Very high” AS 1.76 (0.57)** 5.8
RLPF 15 days (0) “Very high” AS 1.7 (0.59)** 5.49
EF 15 days (65) Age 0.68 (0.34)* 1.98
V 15 days (76) “Very high” AS 1.24 (0.59)* 3.47
SF 15 days (50) “Very high” AS 1.98 (0.63)** 7.2
BP 15 days (55) “Very high” AS 1.79 (0.63)** 6
RLPF 1 month (75) “High” AS 0.91 (0.4)* 2.49
“Very high” AS 3.07 (0.82)** 21.43
RLEF 1 month (100) “Very high” AS 1.62 (0.57)** 5.05
V 1 month (88) Age 0.73 (0.34)* 2.06
SF 1 month (87.5) Age 0.96 (0.35)** 2.6
BP 1 month (77.5) Age 0.75 (0.35)* 2.12
PH 3 months (100) Age 0.89 (0.35)* 2.4
RLPF 3 months (100) Age 1.91 (0.52)** 6.7
“High” AS 2.01 (0.8)** 7.5
“Very high” AS 2.95 (0.87)** 19
RLEF 3 months (100) “Very high” AS 2.24 (0.87)** 9.4
SF 3 months (100) “Very high” AS 1.6 (0.57)** 5
BP 3 months (100) “Very high” AS 1.32 (0.54)** 3.7
GH 3 months (85) “High” AS 0.83 (0.39)* 2.3
“Very high” AS 1.07 (0.54)* 2.9
*Signiﬁcant at 95% level, **signiﬁcant at 99% level.
Abbreviations: AS: Alvarado score, VAS: visual analogue score, PF: physical func-
tioning, RLPF: role limitation due to physical function, BP: bodily pain, GH: general
health, V: vitality, SF: social functioning, RLEF: role limitations due to emotional
function, EF: emotional function.
Table 4
Signiﬁcant results of Logistic regression analysis for Gastrointestinal Quality of Life
Index (GIQLI). Medians are reported in the parentheses after the dependent value.
Dependent variable Explanatory
variables
Coefﬁcient
(std. error)
Odds
ratio
Global score baseline (105) Age 0.8 (0.36)* 2.22
“High” AS 1.65 (0.43)** 5.2
“Very high” AS 1.43 (0.55)** 4.2
S baseline (62) “High” AS 1.3 (0.4)** 3.6
“Very high” AS 1.5 (0.55)** 4.3
EF baseline (15) “High” AS 1.54 (0.42)** 4.7
“Very high” AS 1.99 (0.59)** 7.3
PF baseline (15) “High” AS 1.11 (0.41)** 3.04
“Very high” AS 1.57 (0.55)** 4.8
TR baseline (4) Age 0.82 (0.41)* 0.44
“High” AS 2.56 (0.77)** 12.9
“Very high” AS 2.63 (0.85)** 13.9
Global score 15 days (105) “Very high” AS 1.11 (0.55)* 3.03
S 15 days (61) “Very high” AS 1.2 (0.58)* 3.33
EF 15 days (14) “Very high” AS 1.31 (0.6)* 3.7
SF 15 days (11) “Very high” AS 1.15 (0.59)* 0.32
EF 1 month (18) Age 0.96 (0.36)** 2.62
Gender 0.9 (0.38)* 0.41
TR 1 month (4) “Very high” AS 1.55 (0.76)* 4.7
EF 3 months (19) Age 1.01 (0.37)** 2.75
PF 3 months (26) Age 1 (0.35)** 2.72
SF 3 months (8) “Very high” AS 1.36 (0.56)** 0.256
*Signiﬁcant at 95% level, **signiﬁcant at 99% level.
Abbreviations: AS: Alvarado score, PF: physical functioning, SF: social functioning,
EF: emotional function, S: symptoms, TR: treatment reaction.
K. Koumarelas et al. / International Journal of Surgery 12 (2014) 848e857856extended absence (i.e. business owner vs. civil servant) and their
personality traits may all affect absence of leave periods and may
contribute to either deliberately shortened or unacceptably
extensive sick leaves. Based on the results of our HRQoL study, our
proposed strategy is for an initial 15-day sick leave to be prescribed
and a re-evaluation to be performed in case such a leave needs to be
extended. However, this proposed policy deserves further investi-
gation from more speciﬁc cost-effectiveness and cost-utility
analyses.
Collectively, the results from the present study demonstrate that
appendectomy may elicit inevitable, yet reversible, alterations on
HRQoL, which could serve as an objective and reliable index
alongside to the traditional epidemiological outcomes. Further-
more, the direct therapeutic effect of the appendectomy is not
necessarily conformal with an immediate HRQoL restoration to the
preoperative status since its re-establishment is gradual and also
depends on the severity of the underlying inﬂammatory process
and on the age. In conclusion, HRQoL estimation after appendec-
tomy can offer guidelines to generalize but, also to individualize
important aspects of patients' postoperative care.
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